The malignant stage of arterial hypertension complicated by azotemia is usually a rapidly fatal disorder. The elevated blood pressures of 82 patients in this stage were chronically lowered by the regular, continued use of oral ganglionic-blocking agents and hydralazine hydrochloride in doses sufficient to control their hypertension without provoking dangerous hypotension or further azotemia. By careful administration of these potent antihypertensive drugs the mortality rate of azotemic patients was significantly reduced. The malignant stage of hypertension that has progressed to moderate renal insufficiency is no longer a rapidly fatal disease when properly treated, while that which has progressed further is usually uninfluenced.
T HE oral administration of frequent variable doses of an autonomic-blocking agent and hydralazine has been shown to lower the blood pressure of hypertensive patients as long as the drugs were given. [1] [2] [3] Moreover, their use has been accompanied by an increased period of survival for patients with malignant stages of hypertension4 as compared to untreated patients with similarly severe disease. [5] [6] [7] The toxicities of both types of drugs have been discussed together in general terms8 and separately in more detail.9' 10 In an attempt to define the limitations of treatment, data are presented for all of our patients who had malignant stages of hypertension that had progressed to the point of nitrogen retention before the inception of drug therapy. The initial severity of the disease, the antihypertensive regimen, the changes following therapy, the period of survival, and the cause of death have been tabulated. 
METHODS
Of the patients admitted to Barnes Hospital between August 1, 1951, and August 1, 1955, with malignant stages of hypertension and renal azotemia, 82 were treated with a combination of ganglionic blockade and oral hydralazine under the direct supervision of one of the authors. In this paper malignant stages of hypertension, or more simply malignant hypertension, is a clinical diagnosis that makes no prediction about the presence of renal arteriolar necrosis. As used here malignant hypertension is characterized by a persistent elevation of diastolic pressure at rest in the hospital above 120 mm. Hg, hemorrhagic and exudative retinitis with papilledema, proteinuria, and markedly diminished renal function. In addition, all the patients considered had nitrogen retention that failed to disappear after the correction of heart failure. Thirtynine of the 82 patients* were female, 28 were Negro, and 45 were ward patients. Therapy was begun for 21 during the first year of the study, for 18 during the second, for 22 during the third, and for 21 during the fourth. On admission to the hospital 8 patients were believed to have hypertensive encephalopathy, manifested by confusion or coma; 7 others had pulmonary edema, and 12 more showed significant signs of left ventricular failure. Five patients had histories suggesting that they had suffered apoplectic strokes, and 2 had electrocardiographic evidence of previous myocardial infarction; 4 mg.; however, by the time of their discharge from the hospital the mean level was 6 mg. below its original value. Figure 3 indicates the relationship of blood pressure, medication, and azotemia (as blood urea nitrogen) during the initial hospitalization of an 18-year-old white man with acute malignant hypertension and polycystic kidneys. The patient, who has continued almost normotensive on medication, is asymptomatic and working full-time; he is not included in the series because he was treated at another hospital. Figure 4 gives similar data for an older Negro man who also had malignant hypertension and pretreatment NPN 30-om hexa- ingested an average of 2.42 Gm. of ganglionicblocking agent per day after a month at home. The decreased requirement of the drug at two years is not real, since the 13 patients who have been treated that long were initially ingesting an average of 1.86 Gm. of hexamethonium chloride a day. Although the mean daily intake of oral hydralazine exceeded 0.5 Gm. for a considerable period in many, only 4 patients developed any signs of hydralazine toxicity.t Table 2 also lists laboratory data for the 28 living patients. The disappearance of hemorrhages and exudates from the ocular fundus may indicate a generally improved condition of the small afferent vessels. The diminished albuminuria contrasts with the persistent azotemia and the continued inability to concentrate urine or excrete phenol red. Al- though cardiomegaly was absent roentgenologically and electrocardiographically in only 2 after a year of therapy, the status of the heart appeared objectively improved in most instances. There was no significant change in the mild anemia during three years of treatment.
Few patients were doing any work before therapy or within a month of hospital discharge. By the end of the first year of treatment, however, most of the survivors had returned to some job. After two and three years the percentage of those gainfully employed had increased ( amytal lowered the diastolic blood pressure below 180 mm. Hg.
As shown in figure 5 the blood pressure was initially lowered with oral hexamethonium chloride.
When tolerance appeared within a few days, it was quickly overcome by the addition of hydralazine; however, with normotension disorientation had appeared and only gradually resolved. During a stormy 10 weeks in the hospital ganglionic blockade produced urinary retention and the resultant catheterization led to pneumonitis'0 were prominent. In some areas of the lung there was dense homogeneous material in the alveolar spaces that stained deeply with eosin and resembled a hyaline membrane; into it infrequent fibroblasts were growing; intra-alveolar hemorrhage associated with focal necrosis was present.
Case 2. This 49 year old white man was operating his own steam shovel until he first entered Barnes Hospital in August 1952, with a history of hypertension for 11 years. His initial symptom was a "slight stroke" without residual six weeks before admission. The only other complaints were amblyopia and nocturia, which appeared soon thereafter. In the hospital his blood pressure was 215/145 mm. Hg; temperature, pulse, and respirations were normal. Hemorrhagic and exudative retinitis associated with papilledema was seen. Save for cardiomegaly the rest of the physical examination was normal. There was 3 plus albuminuria; 13.2 Gm. hemoglobin/100 ml. blood and 48 mg. nonprotein nitrogen/100 ml. plasma were present. Only 2 per cent of intravenously injected phenol red was excreted within 15 minutes. Both electrocardiogram and roentgenogram of the chest indicated left ventricular enlargement. Other laboratory studies were not remarkable. Oral hexamethonium chloride and hydralazine were instituted according to the previously described regimen3 with minimal side effects. After a month he went home with the medications and blood pressure indicated in figure 6 .
He reentered Barnes Hospital 45 days later because of dysuria. anorexia, weight loss, and intermittent diarrhea and constipation without nausea or vomiting. His blood pressure was 160/90 mm. Hg; "hard" exudates but neither papilledema nor hemorrhages were observed in the ocular fundi; otherwise the physical signs were unchanged. There was 1 plus albuminuria and 40 mg. nonprotein nitrogen/100 ml. plasma. Since considerable infected residual urine was found, transurethral prostatectomy was performed, following which the nonprotein nitrogen rose to 82 mg./100 ml. plasma. After hemoglobin/100 ml. blood and 8000 leukocytes per cu. mm. blood. A trace of albuminuria persisted and many leukocytes were found in the urine. There were 52 mg. nonprotein nitrogen/100 ml. plasma, but the concentrations of circulating proteins were normal. Cephalin-cholesterol flocculation and thymol turbidity of the serum were within normal limits, and no lupus erythematosus cells were seen in peripheral blood. The electrocardiogram was markedly improved in comparison to the original record, and the chest film substantiated the decrease in cardiac size. When the autonomic-blocking agent was changed from hexamethonium to pentolinium ion, the blood pressure fell to unusually low levels and the nonprotein nitrogen immediately rose to 94 mg./100 ml. plasma. Despite this he was sent home, where his blood pressure returned to its usual level and his nitrogen retention decreased.
Another prostatectomy was performed in February 1955, following intermittent bouts of pyuria and the discovery of 200 ml. of residual, infected urine. At this time his blood pressure was 155/95 mm. Hg. The physical examination was unchanged. There were 11 Gm. hemoglobin/100 ml. blood. A trace of albumin persisted. There were 69 mg. nonprotein nitrogen/100 ml. plasma; this value rose to 85 mg. following surgery but fell to 61 mg. before discharge. Since discharge he has had no further complaints, and he continues to work a full day running his own construction business.
DISCUSSION
The patients considered here were all in the final stages of a rapidly progressive fatal disease. With antihypertensive regimens, some have lived and worked for years. The 12 patients who are known to have died within a month of discontinuing therapy indicate the severity of the disease. The fact that only 8 
